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IMPLANTATION TOOLS FOR
INTERSPINOUS PROCESS SPACING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 13/047,490 filed on Mar. 14, 2011, which claims priority
to U.S. Provisional Patent Application Ser. No. 61/313,169
filed on Mar. 12, 2010, the entire contents of which are hereby
incorporated by reference.

FIELD OF THE INVENTION

The invention relates generally to devices for use during
spinal surgery, and methods pertaining thereto, and more
particularly to devices and methods for providing spacing
between adjacent spinous processes.

BACKGROUND OF THE INVENTION

Spinal discs and/or other vertebral changes can cause spi-
nal disease that often leads to patient discomfort or even
paralysis. For example, intervertebral spinal discs, which lie
between adjacent vertebrae, can break down or degenerate,
resulting in disc fluid loss and consequently resulting in a loss
of disc flexibility. In addition, discs can become thinner,
allowing the vertebrae to move closer together, may tear or
crack in the outer layer and/or the annulus of the disc, and/or
bulge outwardly. Facet joint degeneration may also lead to
spinal disease. Physical trauma (e.g., accidents, injuries,
strains, etc.) may cause spinal column changes, and spinal
stenosis can cause the spinal canal to narrow due to excessive
bone growth and/or thickening of tissue. In all of these con-
ditions, the spinal canal through which the spinal cord and the
spinal nerve roots pass may become narrowed, creating pres-
sure on nerve tissue. Such pressure can cause pain, numbness,
weakness, or even paralysis in various parts of the body.

Some methods for treating spinal diseases, such as those
described above, limit the movement of adjacent vertebrae
relative to one another to limit the additional pressure on the
local nerve tissue by maintaining a minimum disc space and/
or space surrounding the adjacent vertebrae. Various methods
have been performed to maintain this minimum space,
including disc implants and spinal fusions. One method
includes implanting a spacer between two adjacent posteri-
orly extending spinous processes, which in effect maintains a
maximum space between the corresponding vertebrae. Some
existing spacer implant devices are implanted by affixing the
device to adjacent spinous processes. Existing spacer
implants, however, do not provide complete access to insert
bone growth promoting substances into the spacer after
implant. In addition, existing spacer implants do not provide
structural integrity between two adjacently implanted spac-
ers. Moreover, the procedures required to implant existing
spacer implant devices are overly complicated, requiring the
use of multiple tools to position, tighten, and secure the
implants to the spinous processes.

Therefore, there remains a need for improved interspinous
process spacer implants.

SUMMARY OF THE INVENTION

Various embodiments described herein provide devices
and associated methods for treating spinal disease. According
to one embodiment, an interspinous process spacing device is
provided. The device includes a first attachment side and a
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second attachment side, whereby each attachment side
includes one or more slots formed in the outer surface and
oriented proximate one end for receiving fasteners extending
inwardly from a second interspinous process spacing device.
The device further includes a spacer tray positioned between
the first attachment side and the second attachment side, the
spacer tray extending in a substantially perpendicular orien-
tation from the first attachment side and slideably insertable
through a tray slot formed in the second attachment side,
wherein the spacer tray is adapted to retain adjacent spinous
processes in a spaced apart orientation. The device further
includes securing means for securing the second attachment
side relative to the first attachment side, wherein, upon secur-
ing the second attachment side relative to the first attachment
side by the securing means, the interspinous process spacing
device is engaged with the adjacent spinous processes.

In one aspect, the spacer tray comprises an arcuate cross-
sectional shape and is substantially open and accessible from
the posterior direction. The spacer tray is adapted to retain
bone growth promoting substance and to maximize the open
space above the spacer tray and between the spinous pro-
cesses, wherein the bone growth promoting substance is
packable after engaging the first attachment side and the
second attachment side to adjacent spinous processes. In
another embodiment, the spacer tray comprises two separate
members forming a space therebetween.

According to one aspect, the securing means can include at
least one of: (a) at least one worm drive assembly; (b) at least
one rack and pinion assembly; (c) at least one screw extend-
ing between and operably connecting the first attachment side
and the second attachment side; (d) a geared rack and ratchet
assembly; or (e) at least one set screw assembly.

In one aspect, there are at least two spaced apart securing
mechanisms extending between and operably connecting the
first attachment side and the second attachment side, wherein
each of the at least two spaced apart securing mechanisms can
be independently and incrementally actuated causing each
end of the attachment sides to engage the respective spinous
process independently.

According to one aspect, the interspinous process spacing
device is a first interspinous process spacing device, and a
second interspinous process spacing device is included. The
second interspinous process spacing device includes a first
bent attachment side and a second bent attachment side,
wherein each bent attachment side comprises a substantially
flat end and an offset end adapted to overlap an adjacent
portion of the respective attachment sides of the first inters-
pinous process spacing device.

According to one aspect including a second interspinous
process spacing device, each of the first attachment side and
the second attachment side of the second interspinous process
spacing device has one or more integration means for inte-
grating and attaching the offset end of the second interspinous
process spacing device with a portion of the respective attach-
ment side of the first interspinous process spacing device.

According to various aspects, the first interspinous process
spacing device may be implantable inferior or superior to the
second interspinous process spacing device.

In a different embodiment, an interspinous process spacing
system is provided. The interspinous process spacing system
includes a first interspinous process spacing device and a
second interspinous process spacing device. The interspinous
process spacing device comprises two substantially flat
attachment sides and a first spacer tray positioned therebe-
tween, wherein one of the two substantially flat attachment
sides is slideably positionable over the spacer tray. The sec-
ond interspinous process spacing device comprises two bent
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attachment sides and a second spacer tray positioned therebe-
tween, wherein each of the bent attachment sides comprises a
substantially flat end and an offset end. After implantation of
the first interspinous process spacing device on a first and a
second adjacent spinous process, the offset ends of the two
bent attachment sides of the second interspinous process
spacing device at least partially overlap respective adjacent
ends of the substantially flat attachment sides of the first
interspinous process spacing device when implanting the sec-
ond interspinous process spacing device on the second and a
third spinous process adjacent to the second spinous process.

According to yet another embodiment, an interspinous
process spacing device kit is provided. The interspinous pro-
cess spacing device kit may include: a first interspinous pro-
cess spacing device comprising a first attachment side and a
second attachment side, the first and the second attachment
sides of the first interspinous process spacing device having a
substantially flat configuration; at least one additional inter-
spinous process spacing device comprising a first attachment
side and a second attachment side, the first and the second
attachment sides of the at least one additional interspinous
process spacing device having a bent configuration adapted to
overlap a portion of a respective attachment side of the first
interspinous process spacing device; and at least one insertion
instrument adapted for retaining at least one of the first inter-
spinous processing spacing devices or the at least one addi-
tional interspinous process spacing device and implanting the
same.

The kit may include a first insertion instrument and a sec-
ond insertion instrument, wherein the first insertion instru-
ment is adapted for implanting at least one of the first inters-
pinous process spacing devices or the at least one additional
interspinous process spacing device in a first orientation, and
the second insertion instrument is adapted for implanting at
least one of the first interspinous processing spacing devices
or the at least one additional interspinous process spacing
device in a second orientation. Each insertion instrument may
include a first arm and a second arm, wherein the second arm
is removably and pivotally attachable to the first arm.

According to yet another embodiment, a method for
implanting an interspinous process spacing device is pro-
vided.

According to yet another embodiment, a method for treat-
ing a spinal disorder including implanting one or more inter-
spinous process spacing devices is provided.

According to yet another embodiment, a method for manu-
facturing an interspinous process spacing device is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the present invention will be
better understood and more readily apparent when considered
in conjunction with the following detailed description and
accompanying drawings which illustrate, by way of example,
embodiments of interspinous process spacing devices, and in
which:

FIG. 1 is a profile view of three interspinous process spac-
ing devices, according to an example embodiment.

FIG. 2A is anisometric view of a second attachment side of
an interspinous process spacing device, according to an
example base plate embodiment. FIG. 2B is a top view of a
second attachment side of an interspinous process spacing
device, according to an example embodiment. FIG. 2C is a
back view of a second attachment side of an interspinous
process spacing device, according to an example embodi-
ment. FIG. 2D is a side view of a second attachment side of an
interspinous process spacing device, according to an example
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embodiment. FIG. 2E is a top view a first attachment side of
an interspinous process spacing device, according to an
example embodiment. FIG. 2F is an isometric view of a first
attachment side of an interspinous process spacing device,
according to an example embodiment. FIG. 2G is a side view
of a first attachment side of an interspinous process spacing
device, according to an example embodiment. FIG. 2H is a
back view of a first attachment side of an interspinous process
spacing device, according to an example embodiment.

FIG.3A is anisometric view of a second attachment side of
an interspinous process spacing device, according to an
example linker plate embodiment. FIG. 3B is a top view ofa
second attachment side of an interspinous process spacing
device, according to an example embodiment. FIG. 3C is a
back view of a second attachment side of an interspinous
process spacing device, according to an example embodi-
ment. FIG. 3D is a side view of a second attachment side of an
interspinous process spacing device, according to an example
embodiment. FIG. 3E is a top view a first attachment side of
an interspinous process spacing device, according to an
example embodiment. FIG. 3F is an isometric view of a first
attachment side of an interspinous process spacing device,
according to an example embodiment. FIG. 3G is a side view
of a first attachment side of an interspinous process spacing
device, according to an example embodiment. FIG. 3H is a
back view of a first attachment side of an interspinous process
spacing device, according to an example embodiment.

FIGS. 4A-4E are views of securing means integrated with
interspinous process spacing devices, according to example
base plate and overlapping link plate embodiments. FIG. 4A
is a top view of two interlinked interspinous process spacing
devices. FIG. 4B is a top view of one secured interspinous
process spacing base device and one unsecured interspinous
process spacing link device. FIG. 4C is an isometeric view of
one secured interspinous process spacing base device and one
unsecured interspinous process spacing link device. FIG. 4D
is a back (outside) view of a first attachment side of an
interspinous process spacing device having a base plate fas-
tened to alink plate device. F1G. 4E is a back view of'a second
attachment side of an interspinous process spacing device
having a base plate fastened to a link plate device.

FIG. 5A is a back view of a first attachment side of an
interspinous process spacing device having a base plate fas-
tened to a link plate device showing maximum rotational
range when connected to a first aperture, according to an
example embodiment. FIG. 5B is a back view of a first attach-
ment side of an interspinous process spacing device having a
base plate fastened to a link plate device showing maximum
rotational range when connected to a second aperture, accord-
ing to an example embodiment. FIG. 5C is a back view of a
first attachment side of an interspinous process spacing
device having a base plate with multiple overlapping aper-
tures in an inch-worm formation, for receiving a fastener of
another link plate device, according to an example embodi-
ment.

FIG. 6A is an isometric view of a set of a base plate
interspinous process spacing devices having a gradient of
spacer tray widths, according to an example embodiment.
FIG. 6B is an isometric view of a set of link plate interspinous
process spacing devices having a gradient of spacer tray
widths, according to an example embodiment.

FIG. 7A is a side view of a [.5-S1 sacrum interspinous
process spacing base device, according to an example
embodiment. FIG. 7B is an isometric view of a L5-S1 sacrum
interspinous process spacing base device, according to an
example embodiment. FIG. 7C is an isometric view of a first
attachment side of an [.5-S1 sacrum interspinous process
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spacing base device, according to an example embodiment.
FIG. 7D is an isometric view of an alternative L5-S1 sacrum
interspinous process spacing link device, according to an
example embodiment. FIG. 7E is an isometric view of a
second attachment side of a L.5-S1 sacrum interspinous pro-
cess spacing link device, according to an example embodi-
ment.

FIG. 8A is an isometric view of an interspinous process
spacing device, according to an example embodiment. FIG.
8B is an exploded isometric view of an interspinous process
spacing device, according to an example embodiment. FIG.
8C is an exploded isometric view of an interspinous process
spacing device, according to an example embodiment. FIG.
8D is a side view of an interspinous process spacing device,
according to an example embodiment.

FIG. 9A is an isometric view of a first attachment side of an
interspinous process spacing device link plate with an alter-
native spacer tray, according to an example embodiment.
FIG. 9B is an exploded isometric view of a first attachment
side of an interspinous process spacing device link plate with
an alternative spacer tray, according to an example embodi-
ment. FIG. 9C is an exploded isometric view of a first attach-
ment side of an interspinous process spacing device link plate
with an alternative spacer tray, according to an example
embodiment. FIG. 9D is an isometric view of a first attach-
ment side of an interspinous process spacing device link plate
with an alternative spacer tray, according to an example
embodiment.

FIG. 10 is an isometric view of an alternative interspinous
process spacing device, according to an example embodi-
ment.

FIG. 11A is an isometric view of an alternative inters-
pinous process spacing device, according to an example
embodiment. FIG. 11B is an isometric view of the first attach-
ment side of the alternative interspinous process spacing
device integrating an alternative worm-gear advancement
mechanism for the first and second attachment sides, accord-
ing to an example embodiment. FIG. 11C is an isometric view
of the alternative interspinous process spacing device,
according to an example embodiment. FIG. 11D is an isomet-
ric view of the alternative interspinous process spacing device
implanted onto a spine, according to an example embodi-
ment.

FIG. 12A is an isometric outside view of the first attach-
ment side of the alternative interspinous process spacing
device, according to an example embodiment. FIG. 12B is an
isometric inside view of the first attachment side of the alter-
native interspinous process spacing device, according to an
example embodiment. FIG. 12C is an isometric view of a
floating receiving member of the alternative interspinous pro-
cess spacing device, according to an example embodiment.
FIG. 12D is an isometric view of a floating receiving member
of the alternative interspinous process spacing device,
according to an example embodiment. FIG. 12E is an isomet-
ric view of a floating receiving member of the alternative
interspinous process spacing device, according to an example
embodiment. FIG. 12F is a side view of a floating receiving
member of the alternative interspinous process spacing
device, according to an example embodiment. FIG. 12G is an
isometric view of the interface of a floating receiving member
integrating with the first attachment side of the alternative
interspinous process spacing device, according to an example
embodiment. FIG. 12H is an inner isometric view of the
interface of a floating receiving member integrating with the
first attachment side of the alternative interspinous process
spacing device, according to an example embodiment. FIG.
12[ is an outside rear view of the interface of a floating
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receiving member integrating with the first attachment side of
the alternative interspinous process spacing device, accord-
ing to an example embodiment. FIG. 12] is an isometric view
of an alternative interspinous process spacing device, accord-
ing to an example embodiment. FIG. 12K is an isometric view
of'an alternative interspinous process spacing device integrat-
ing an alternative advancement mechanism for the first and
second attachment sides, according to an example embodi-
ment. FIG. 12L is an isometric view of an alternative inters-
pinous process spacing device integrating an alternative
advancement mechanism for the first and second attachment
sides, according to an example embodiment.

FIG. 13A is an isometric view of a top down or universal
surgical instrument for implanting and compressing/advanc-
ing two attachment sides of an interspinous process spacing
device, according to an example embodiment. FIG. 13B is a
side view of a universal surgical instrument for implanting
and compressing/advancing two attachment sides of an inter-
spinous process spacing device, according to an example
embodiment. FIG. 13C is a side view of a universal surgical
instrument for implanting and compressing/advancing two
attachment sides of an interspinous process spacing device,
according to an example embodiment. FIG. 13D is a detailed
side view of a universal surgical instrument for implanting
and compressing/advancing two attachment sides of an inter-
spinous process spacing device, according to an example
embodiment.

FIG. 14A is a side view of a first arm of a top down or
universal surgical instrument for implanting and compress-
ing/advancing two attachment sides of an interspinous pro-
cess spacing device, according to an example embodiment.
FIG. 14B is an alternative side view of a first arm of the
example embodiment. FIG. 14C is an alternative side view of
a first arm of the example embodiment. FIG. 14D is a side
view of a second arm of the example embodiment. FIG. 14E
is an alternative side view of a second arm of the example
embodiment. FIG. 14F is an alternative side view of a second
arm of the example embodiment.

FIG. 15A is a side view of a separate first and second arm
of'a top down or universal surgical instrument for implanting
and compressing/advancing two attachment sides of an inter-
spinous process spacing device, according to an example
embodiment. FIG. 15B is a side view of a further advanced
(almost engaged) first and second arm of a top down surgical
instrument for implanting and compressing/advancing two
attachment sides of an interspinous process spacing device,
according to an example embodiment.

FIG. 16A is a side view of a top down or universal surgical
instrument for implanting and compressing/advancing two
attachment sides of an interspinous process spacing device
showing an unengaged mechanical actuation means, accord-
ing to an example embodiment. FIG. 16B is a side view of a
top down surgical instrument for implanting and compress-
ing/advancing two attachment sides of an interspinous pro-
cess spacing device showing an engaged mechanical actua-
tion means, according to an example embodiment. FIG. 16C
is an isometeric view of a top down surgical instrument for
implanting and compressing/advancing two attachment sides
of an interspinous process spacing device showing the
mechanical actuation means, according to an example
embodiment.

FIG. 17A is a side view of a second inserter arm of a
surgical instrument for implanting an interspinous process
spacing device, according to an example embodiment. FIG.
17B is an alternative side view of the second inserter arm of
the example embodiment. FIG. 17C is an alternative side
view of the second inserter arm of the example embodiment.
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FIG. 17D is a side view of the first arm of the example
embodiment. FIG. 17E is an alternative side view of a first
arm of the example embodiment. FIG. 17F is an alternative
side view of a first arm of the example embodiment.

FIG. 18A is an isometric view of a first and second inserter
arm of a surgical instrument for implanting an interspinous
process spacing device, according to an example embodi-
ment. FIG. 18B is a view of the retained first and second
inserter arms of the example embodiment. FIG. 18C is a side
view of the retained first and second inserter arms of the
example embodiment.

FIG. 19A is an isometric view of a compressor tool posi-
tioning first and second inserter arms of a surgical instrument
for implanting an interspinous process spacing device,
according to an example embodiment. FIG. 19B is an isomet-
ric view of a compressor tool positioning first and second
inserter arms of a surgical instrument for implanting an inter-
spinous process spacing device, according to an example
embodiment.

FIG.20A is a side view of a compressor tool for implanting
an interspinous process spacing device, according to an
example embodiment. FIG. 20B is an isometric view of a
compressor tool for implanting an interspinous process spac-
ing device, according to an example embodiment. FIG. 20C s
an alternative side view of a compressor tool for implanting
an interspinous process spacing device, according to an
example embodiment.

FIG. 21A is a side view of an interspinous process space
measurement instrument, according to an example embodi-
ment. FIG. 21B is an isometric view of an interspinous pro-
cess space measurement instrument, according to an example
embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As required, detailed embodiments of the invention are
disclosed herein. However, it is to be understood that the
disclosed embodiments are merely exemplary of the inven-
tion, which may be embodied in various forms. Therefore,
specific structural and functional details disclosed herein are
not to be interpreted as limiting, but merely as a basis for the
claims and as a representative basis for teaching one skilled in
the art to variously employ the invention in virtually any
appropriately detailed structure.

Embodiments of the invention provide interspinous pro-
cess spacing devices and methods for their use and manufac-
ture. As described above, an interspinous process spacing
device provides a spacer inserted between posteriorly extend-
ing spinous processes of adjacent vertebrae to maintain mini-
mum spacing between the spinous processes. Accordingly, a
single interspinous process spacing device is designed to limit
movement of only two adjacent vertebrae. According to cer-
tain embodiments described herein, an interspinous process
spacing system is provided with at least two individual inter-
spinous process spacing devices implantable in an integrated,
overlapping configuration. This integrated and overlapping
configuration improves the stability of the adjacent vertebrae
since the two attachment sides are engaged with each other,
thus increasing the surface area of each individual attachment
side that can engage the surface of the respective spinous
process, since the two attachment sides do not have to attach
adjacent to each other, but overlapping such that one is
attached to the top of the other. The invention provides that a
single interspinous process spacing device of two attachment
sides, also referred to as a pair of base plates, can be implanted
alone having an integration mechanism, such as apertures
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therein, for future implantation of an overlapping second
interspinous process spacing device of two attachment sides,
also referred to as a pair of link plates.

According to one embodiment, a first interspinous process
spacing device is implantable on two adjacent vertebrae by
affixing to the spinous process of each vertebrae. A second
interspinous process spacing device is implantable on the
next adjacent vertebrae (e.g., in the superior or inferior direc-
tion) by affixing to the spinous process of the adjacent verte-
brae and affixing to the adjacent end of the first interspinous
process spacing device already implanted. According to one
embodiment, to achieve this integrated configuration, the sec-
ond (and succeeding) interspinous process spacing device has
attachment sides in a bent configuration to overlap the attach-
ment sides of the first interspinous process spacing device.
The interspinous process spacing devices can include an inte-
gration mechanism, such as, but not limited to, a ball and
socket arrangement or a pin and hole (aperture or slot)
arrangement, or a pin and overlapping holes arrangement, or
a hinge arrangement, or a bone engaging spike and hole
arrangement for securely overlapping attachment sides of a
first and second interspinous process spacing device and, in
the case of a spiked integration mechanism, further engaging
the spinous process. In various embodiments, the integration
mechanism may allow for overlapping attachment sides of
first and second interspinous process spacing devices without
requiring a bent configuration of the attachment sides, as
further described below.

Each of the interspinous process spacing devices includes
a first attachment side and a second attachment side in an
approximately parallel orientation relative to each other. Each
of the attachment sides aligns and selectively engages a
respective side of two adjacent spinous processes to retain the
implant in position. Thus, the attachment sides are adjustable
in a substantially perpendicular direction relative to their
orientation (e.g., along the axis of the spacer tray extending
between them) to permit closing and tightening them on the
spinous process sandwiched therebetween. In one embodi-
ment, the inner surfaces of each of the attachment sides
include multiple fasteners (e.g., teeth, barbs, hooks, spikes, or
any other gripping surface or other suitable attachment
means) protruding therefrom, which interface with the sur-
faces of the spinous processes to facilitate attaching the
attachment sides thereto. In one example, the fasteners can be
positioned at or near the edges and/or corners of each attach-
ment side to align with the spinous processes during implan-
tation.

In one embodiment in which multiple interspinous process
spacing devices are intended to be used to fasten to more than
two adjacent vertebrae, the attachment sides of the first inter-
spinous process spacing device have a substantially flat con-
figuration, whereas the attachment sides of the second (and
any subsequent) interspinous process spacing device are
formed in a bent configuration, such that a portion of each
attachment side is offset from the remaining portion of the
attachment side to permit overlapping the first interspinous
process spacing device during implantation. As such, the
offset portion is set out a distance approximately equal to, or
slightly larger or smaller than, the thickness of the attachment
side. To improve securing the second interspinous process
spacing device to the first, the outer surfaces of the attachment
sides of the first interspinous process spacing device may
include apertures (e.g., holes, slots, etc.) oriented to receive
fasteners extending from the inner surfaces of the offset por-
tion of the attachment sides of the second interspinous pro-
cess spacing device where the two overlap. Inserting some of
the fasteners of the second interspinous process spacing
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device into the first device increases the purchase and stability
of'the two devices together, improving the effectiveness of the
implant. In other embodiments, however, other means for
allowing an overlapping arrangement of multiple inters-
pinous process spacing devices can be used.

In addition, according to various embodiments described
herein, the interspinous process spacing devices include an
improved spacer tray configured to permit increased access
and provide an increased area for bone growth above the
spacer tray and between the spinous processes after implant.
Access to the tray space and maximized open space between
the spinous processes after implant is beneficial when pro-
viding a bone growth promoting substance to fuse the spinous
processes above the spacer tray. The amount and orientation
of the bone material can have direct consequences on its
ability to promote bone and other tissue in-growth, further
strengthening the implant and its fixation to the vertebrae. By
orienting the spacer tray such that it will be positioned proxi-
mate the vertebrae when implanted, bone and other tissue
in-growth is improved by increasing the surface area, and the
amount and proximity of the bone growth promoting sub-
stance to the vertebrae and other tissue. The spacer tray can
vary in length, width and in rotatable position about an axis
defined by its length.

As described, at least one attachment side of each inters-
pinous process spacing device is configured to slide along the
spacer tray to allow closing the attachment sides on the adja-
cent spinous processes. Each interspinous process spacing
device further includes securing means to secure the attach-
ment sides in position upon engaging the spinous processes.
The securing means may vary according to different embodi-
ments, which include, but are not limited to, worm drive
mechanisms, gear and pinion mechanisms, ratchet and gear
mechanisms (like a lock tie or cable tie), cam mechanisms,
one or two spaced apart screws connecting the two attach-
ment sides, any variation of the aforementioned mechanisms
with only a single or multiple screw/gear/ratchet mecha-
nisms, etc., one or more set screws, a separate clamping
means combined with a set screw, or any combination
thereof.

Embodiments that have at least two spaced apart securing
mechanisms allow tightening each side of the interspinous
process spacing device independently. As such, the attach-
ment sides can be tightened using a “walking” approach by
alternating between incremental actuations of each mecha-
nism. Tightening each side of the interspinous process spac-
ing device independently allows the attachment sides to close
on the adjacent spinous processes in a more tight and secure
configuration irrespective of varied thicknesses or shapes of
the spinous processes. Otherwise, without providing inde-
pendent variability when tightening each end of the attach-
ment sides, the interspinous process spacing device may not
as securely engage adjacent spinous processes having varied
thicknesses. Moreover, the two spaced apart securing mecha-
nisms may optionally avoid having to use a separate clamping
and/or insertion instrument to secure the interspinous process
spacing device to the spinous processes, which is required by
prior devices to achieve tight fixation. However, in some
embodiments described below, one may opt to use an addi-
tional insertion instrument, which may be used to provide the
initial orientation and attachment or clamping of an inters-
pinous process spacing device to the spinous processes, while
the interspinous process spacing device and its integrated
securing means may be used to achieve final fixation and
secure engagement to the spinous processes. However, other
securing mechanisms described herein that do not include
two spaced apart mechanisms provide the additional advan-
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tages of a single device for securing and the unique applica-
tion of mechanical securing components that tighten the two
attachment sides, which simplifies the implantation proce-
dure.

The present invention provides an interspinous process
spacing device, comprising a first attachment side and a sec-
ond attachment side, each attachment side comprising one or
more slots formed therein and oriented proximate one end for
receiving fasteners extending inwardly from a second inters-
pinous process spacing device. The interspinous process
spacing device further comprises a spacer tray positioned
between the first attachment side and the second attachment
side, the spacer tray extending from the first attachment side
and slideably insertable through a spacer tray slot formed in
the second attachment side, wherein the spacer tray is adapted
to retain adjacent spinous processes in a spaced apart orien-
tation. The interspinous process spacing device further com-
prises securing means for securing the second attachment
side relative to the first attachment side, wherein, upon secur-
ing the second attachment side relative to the first attachment
side by the securing means, the interspinous process spacing
device is engaged with the adjacent spinous processes. In
certain embodiments of the interspinous process spacing
device, the one or more slots for receiving fasteners from a
second interspinous process spacing device are oriented
proximate each end of the first attachment side and the second
attachment side. In certain embodiments of the interspinous
process spacing device, the one or more bone fasteners extend
inwardly on one end of the first attachment side and the
second attachment side. In certain embodiments of the inter-
spinous process spacing device, the one or more bone fasten-
ers extend inwardly on each end of the first attachment side
and the second attachment side.

In certain embodiments of the interspinous process spacing
device, each attachment side has a central portion and two
wing portions extending in opposite directions from the cen-
tral portion, and the one or more bone fasteners and the one or
more slots for receiving extension fasteners from a second
interspinous process spacing device are located on at least one
wing portion. In certain embodiments of the interspinous
process spacing device, each wing portion has more than one
slot for receiving extension fasteners from a second inters-
pinous process spacing device. In certain embodiments of the
interspinous process spacing device, one wing portion of the
first and second attachment sides has one extension fastener
extending inwardly for attaching to another interspinous pro-
cess spacing device.

In certain embodiments of the interspinous process spacing
device, the means for securing the second attachment side
relative to the first attachment side is a bearing screw extend-
ing posteriorly through a central portion of second attachment
side to the tray slot. In certain embodiments of the inters-
pinous process spacing device, the tray slot engages the
spacer tray with freedom of movement to permit at least 20
degrees of lateral rotation of the second attachment side rela-
tive to the first attachment side prior to engaging the securing
means.

In certain embodiments of the interspinous process spacing
device, the spacer tray comprises a T-shaped cross-section,
and the tray slot in the second attachment side has a recipro-
cating T-shape. In certain embodiments of the interspinous
process spacing device, the bottom of the T-shape is medially
disposed from the first attachment side, and the cross-sec-
tional shape tapers to a point on the spacer tray to facilitate
insertion of the tray through the ligament and angled insertion
of'the tray through the tray slot in the second attachment side.
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In certain embodiments of the interspinous process spacing
device, the spacer tray has an arcuate longitudinal shape, such
that the spacer tray extends in a posterior curvature to facili-
tate angled insertion through ligaments and into the tray slot.
In certain embodiments, at least the end portion of the spacer
tray extends in an arcuate shape corresponding to the arc
created when the sides are attached to a pivoting insertion tool
and are drawn together, as described in more detail below. In
certain embodiments of the interspinous process spacing
device, the spacer tray extends perpendicularly before the
posterior curvature to facilitate angled insertion through the
tray slot.

In certain embodiments of the interspinous process spacing
device, the spacer tray comprises an arcuate cross-sectional
shape such thatupon implanting, the spacer tray is posteriorly
open and accessible. In certain embodiments of the inters-
pinous process spacing device, the spacer tray is adapted to
retain bone growth promoting substance, wherein the bone
growth promoting substance is packable after engaging the
first attachment side and the second attachment side to adja-
cent spinous processes.

In certain embodiments of the interspinous process spacing
device, the securing means for securing the second attach-
ment side relative to the first attachment side is at least one set
screw extending through the central portion from the poste-
rior orientation to the tray slot to secure the second attachment
side to the spacer tray in a substantially fixed position. In
various embodiments, the securing means comprises at least
one of: (a) at least one worm drive assembly; (b) at least one
rack and pinion assembly; (c) at least one screw extending
between and operably connecting the first attachment side
and the second attachment side; (d) a geared rack and ratchet
assembly; or (e) at least one set screw assembly.

In certain embodiments of the interspinous process spacing
device, the securing means comprises at least two spaced
apart securing mechanisms extending between and operably
connecting the first attachment side and the second attach-
ment side, wherein each of the at least two spaced apart
securing mechanisms can be independently and incremen-
tally actuated causing each end of the attachment sides to
engage the respective spinous process independently.

In certain embodiments of the interspinous process spacing
device, the first and second attachment side each have an
insertion instrument receptacle posteriorily located on each
attachment side. In certain embodiments of the interspinous
process spacing device, the size, shape or indicia of the inser-
tion instrument receptacle on the first attachment side is dif-
ferent from the size, shape or indicia of the implantation
instrument receptacle on the second attachment side in order
to facilitate connection to the correctly corresponding ends of
the insertion instrument.

In certain embodiments, the interspinous process spacing
device is a first interspinous process spacing device (or pair of
base plates), and further comprising a second interspinous
process spacing device (or pair of link plates) comprising a
first offset attachment side and a second offset attachment
side, wherein each offset attachment side comprises a sub-
stantially flat end and an offset end adapted to overlap over an
adjacent portion of respective attachment sides of the first
interspinous process spacing device and having fasteners
extending inwardly therefrom receivable into the slots in each
attachment side of the first interspinous process spacing
device.

In certain embodiments of the interspinous process spacing
device, the substantially flat end further comprises one or
more bone fasteners extending inwardly and one or more slots
formed therein for receiving fasteners extending inwardly
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from a third interspinous process spacing device. In certain
embodiments of the interspinous process spacing device, the
first attachment side and the second attachment side of the
second interspinous process spacing device each have an
integration means for integrating and attaching the offset end
of the second interspinous process spacing device with a
portion of the respective attachment side of the first inters-
pinous process spacing device.

In certain embodiments of the interspinous process spacing
device, the integration means comprise fasteners extending
inwardly from the second interspinous process spacing
device which pivotally engage the one or more slots formed in
each attachment side of the first interspinous process spacing
device, such that the second interspinous process spacing
device can pivot through a 155 degree angle with respect to
the first interspinous process spacing device. In certain
embodiments of the interspinous process spacing device, the
second interspinous process spacing device can pivot through
a 120 degree angle with respect to the first interspinous pro-
cess spacing device. In certain embodiments of the inters-
pinous process spacing device, the second interspinous pro-
cess spacing device can pivot posteriorly and anteriorly
through substantially equal degrees with respect to the first
interspinous process spacing device.

In certain embodiments of the interspinous process spacing
device, the integration means comprises at least one of: (a)
one or more fasteners extending from the inner surfaces of the
offset end and receivable by the one or more apertures formed
in the respective attachment side of the first interspinous
process spacing device; (b) at least one pin extending from the
inner surfaces of the offset end and receivable by the one or
more apertures formed in the respective attachment side of
the first interspinous process spacing device; (¢) a domed
surface extending from the inner surface of the offset end and
receivable by a dome-shaped recess formed in the respective
attachment side of the first interspinous process spacing
device; (d) a textured surface formed on the inner surface of
the offset end and mateable to a textured surface formed on
the outer surface of the respective attachment side of the first
interspinous process spacing device; or (e) a textured domed
surface extending from the inner surface of the offset end and
receivable by a complementarily-shaped textured recess
formed in the respective attachment side of the first inters-
pinous process spacing device.

In certain embodiments of the interspinous process spacing
device, the offset ends of the second interspinous process
spacing device are offset by a distance approximately equal to
the thickness of the respective attachment side of the first
interspinous process spacing device. In certain embodiments
of the interspinous process spacing device, the first inters-
pinous process spacing device is implantable at an inferior
position relative to the second interspinous process spacing
device. In certain embodiments of the interspinous process
spacing device, the first interspinous process spacing device
is implantable at a superior position relative to the second
interspinous process spacing device.

In certain embodiments, the interspinous process spacing
device is configured for implantation at the L5-S1 vertebrae
and comprising a first angled attachment side and a second
angled attachment side, wherein each angled attachment side
comprises an angled end adapted to accommodate a sacrum.
In certain embodiments, the first and second angled attach-
ment sides are each selectively adjustable for optimizing the
angle to fit the particular patient’s sacrum anatomy and then
securing the selected angle. The ends opposite the angled
sacrum attachment ends can have bone fasteners extending
from the inner surfaces thereof and one or more apertures
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therethrough, allowing the device to serve as a base plate for
receiving fasteners on a second superiorly located spacing
device. Alternatively, the ends opposite the angled sacrum
attachment ends can be offset and each have a fastener (such
as a bone fastening spike) extending from the inner surfaces
thereof, allowing the device to serve as a link plate to be
received within one or more apertures in a second superiorly
located spacing device. Both embodiments permit rotational
optimization of the relative angle between the first and second
spacing devices to fit the patient’s anatomy. In certain
embodiments of the interspinous process spacing device, the
angled end of each angled attachment side of the interspinous
process spacing device further comprises one or more angled
fasteners extending from the inner surface at an angle other
than ninety degrees and adapted for engaging the sacrum.

In certain embodiments of the interspinous process spacing
device, each attachment side has a central portion and two
wing portions extending in opposite directions from the cen-
tral portion superiorly and inferiorly, and the inferior wings
each have the angled end adapted to accommodate a sacrum
and have one or more bone fasteners extending inwardly
therefrom, and the superior wings each have one or more slots
formed therein for receiving extension fasteners from a sec-
ond interspinous process spacing device.

In certain embodiments of the interspinous process spacing
device, the superior wings each have one or more bone fas-
teners extending inwardly therefrom. In certain embodiments
of'the interspinous process spacing device, the superior wings
each have an extension fastener extending inwardly for
attaching to another interspinous process spacing device. In
certain embodiments of the interspinous process spacing
device, the bone fasteners on the inferior wings each comprise
a bone screw or movable spike or an axially expandable spike
to engage the bone disposed through the wing. In certain
embodiments of the interspinous process spacing device, the
bone fasteners on the inferior wings further comprise one or
more stationary spikes extending inwardly therefrom at angle
different than an angle at which the bone screw or movable
spike is disposed through the wing.

In certain embodiments of the interspinous process spacing
device, the superior wings each have more than one slot
formed therein for receiving fasteners extending inwardly
from a second interspinous process spacing device. In certain
embodiments of the interspinous process spacing device, the
superior wings permit a fastened second interspinous process
spacing deviceto pivotup to a 155 degree or a 60 degree angle
with respect to the interspinous process device for implanta-
tion on the sacrum at the L.5-S1 vertebrae.

The present invention further provides an interspinous pro-
cess spacing system, comprising a first interspinous process
spacing device and a second interspinous process spacing
device, wherein the first interspinous process spacing device
comprises two substantially flat attachment sides and a first
spacer tray positioned therebetween, wherein one of the two
substantially flat attachment sides is slideably positionable
over the spacer tray. In certain embodiments of the inters-
pinous process spacing device, wherein the second inters-
pinous process spacing device comprises two offset attach-
ment sides and a second spacer tray positioned therebetween,
each of the offset attachment sides comprises a substantially
flat end and an offset end.

The invention provides in certain embodiments that after
implantation of the first interspinous process spacing device
on a first and a second adjacent spinous process, the offset
ends of the two offset attachment sides of the second inters-
pinous process spacing device at least partially overlap
respective adjacent ends of the substantially flat attachment
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sides of the first interspinous process spacing device when
implanting the second interspinous process spacing device on
the second and a third spinous process adjacent to the second
spinous process.

In certain embodiments of the interspinous process spacing
device, each of the offset ends of the two offset attachment
sides comprises an integration means for integrating and
attaching the offset end of the second interspinous process
spacing device with a portion of the respective attachment
side of the first interspinous process spacing device when
overlapping.

In certain embodiments of the interspinous process spacing
device, the integration means comprise fasteners extending
inwardly from the second interspinous process spacing
device which pivotally engage the one or more slots formed in
each attachment side of the first interspinous process spacing
device, such that the second interspinous process spacing
device can pivot through a 155 degree angle with respect to
the first interspinous process spacing device.

In certain embodiments of the interspinous process spacing
device, each of the substantially flat attachment sides and the
offset attachment sides comprises one or more bone fasteners
extending from the inner surface for engaging respective
spinous processes when implanted. In certain embodiments
of the interspinous process spacing device, the substantially
flat end on each of the offset attachment sides of the second
interspinous process spacing device comprises one or more
slots formed in an outer surface for receiving one or more
fasteners extending from an inner surface of a respective
offset attachment side of a third interspinous process spacing
device adapted to overlap the substantially flat ends of the
second interspinous process spacing device.

In certain embodiments the invention provides an inters-
pinous process spacing device kit comprising: a first inters-
pinous process spacing device comprising a first attachment
side and a second attachment side, the first and the second
attachment sides of the first interspinous process spacing
device having a substantially flat configuration; a second
interspinous process spacing device comprising a first attach-
ment side and a second attachment side, the first and the
second attachment sides of the second interspinous process
spacing device having an offset configuration adapted to
overlap a portion of a respective attachment side of the first
interspinous process spacing device; and at least one insertion
instrument adapted for retaining at least one of the first inter-
spinous processing spacing devices or the at least one addi-
tional interspinous process spacing device and implanting the
same.

In certain embodiments of the interspinous process spacing
device, each interspinous process spacing device further
comprises a spacer tray positioned between the first attach-
ment side and the second attachment side, the spacer tray
having a width and length extending from the first attachment
side and slideably insertable through a tray slot formed in the
second attachment side, wherein the spacer tray is adapted to
retain adjacent spinous processes in a spaced apart orienta-
tion, and wherein the kit further comprises a plurality of
alternatively sized first and second interspinous process spac-
ing devices having different spacer tray widths.

The present invention further provides a surgical instru-
ment system for implanting an interspinous process spacing
device, comprising a means for positioning a first arm and a
second arm in alignment for securing the interspinous process
spacing device onto spinal processes. In certain embodiments
of the surgical instrument system for implanting an inters-
pinous process spacing device, the proximal and distal ends
are offset to provide an unobstructed view of the distal ends
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when holding the proximal ends. In certain embodiments,
each arm permits an engaged attachment side of the inters-
pinous process spacing device at least 5 degrees, or at least 10
degrees, and up to 30 degrees, of rotation about an axis
defined by the engagement element on the distal end of the
arm. In certain embodiments of the surgical instrument sys-
tem for implanting an interspinous process spacing device,
the engagement element comprises an engagement projection
which releaseably engages an instrument receptacle on the
attachment side of the interspinous process spacing device, a
mount for movably holding the engagement projection, and
an implant guide extending distally past the engagement pro-
jection which engages an outer surface of an engaged attach-
ment side of the interspinous process spacing device.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
engagement projection on the second arm provides access to
a securing means on the second attachment side of the inter-
spinous process spacing device to secure the second side to
the first side. In certain embodiments, the engagement pro-
jection is a threaded screw which engages a reciprocal
threaded instrument receptacle instrument on the attachment
side of the interspinous process spacing device. In certain
embodiments, the threaded screw on the second arm is can-
nulated to provide access therethrough to a securing means on
the second attachment side of the interspinous process spac-
ing device to secure the second side to the first side while the
second side is engaged to the second arm.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
size, shape or indicia of the insertion instrument receptacle on
the first attachment side is different from the size, shape or
indicia of the insertion instrument receptacle on the second
attachment side to facilitate connection to the correctly cor-
responding ends of the insertion instrument.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
proximal ends of the first and second arms are releasably
connectable at more than one selected distance. In certain
embodiments of the surgical instrument system for implant-
ing an interspinous process spacing device, the central por-
tions of the first and second arms are releasably and rotatably
connectable.

In certain embodiments, the present invention provides a
top-down surgical instrument system for implanting an inter-
spinous process spacing device, comprising a first arm having
a proximal end, an elongated central portion and distal end,
wherein the distal end has an interspinous process spacing
device engagement element for posteriorly engaging a first
attachment side of the interspinous process spacing device
having a spacer tray extending inwardly therefrom. Certain
embodiments comprise a second arm having a proximal end,
an elongated central portion and distal end, wherein the distal
end has an interspinous process spacing device engagement
element for posteriorly engaging a second attachment side of
the interspinous process spacing device having a spacer tray
slot therein for receiving the spacer tray. In such embodi-
ments, the second arm is removably and pivotally attachable
to the first arm about an axis for positioning the first arm and
the second arm in alignment for securing the interspinous
process spacing device onto spinal processes.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
second arm further comprises a pivot member or pin located
on the central portion and the first arm further comprises a
pivot channel or slot with a proximally oriented opening and
a distally oriented curved retaining edge, such when the pin is
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slideably engaged in the slot against the retaining edge the
first and second arms are removeably and pivotally attached
to form a hinge, wherein the hinge permits positioning the
first arm and the second arm in alignment for securing the
interspinous process spacing device onto spinal processes.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, when
the first and second arms each have a respective first and
second attachment side of the interspinous process spacing
device engaged thereto, and the first and second arms are
attached at the hinge, drawing the proximal ends of the arms
together will align and insert the spacer tray into the spacer
tray slot of the first and second attachment sides of the inter-
spinous process spacing device for securing the interspinous
process spacing device onto spinal processes.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
first arm further comprises a releasable locking mechanism
for selectively securing the pin of the second arm into the slot
of the first arm. In certain embodiments, the releasable lock-
ing mechanism is a leaf spring on the central portion of the
first arm in blocking communication with the slot, such that
the pin on the second arm can deflect the leaf spring during
insertion into the slot and remain therein when the leaf spring
returns to blocking communication to maintain the pin
against the retaining edge on the first arm, and wherein the
leaf spring can be manually disengaged from blocking com-
munication with the slot to release the pin and separate the
first and second arms.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
surgical instrument comprises means for mechanically actu-
ating the insertion instrument to close and open the first arm
and the second arm for tightening the second attachment side
relative to the first attachment side. In certain embodiments,
the means for mechanically actuating is a ratchet bar pivotally
mounted to the proximal end of the second arm and selec-
tively engageable to the proximal end of the first arm, wherein
the ratchet bar has a plurality of teeth on the proximal surface
thereof which engage a corresponding flange on the proximal
end of the first arm.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
ratchet bar has one or more indicators of predetermined
length corresponding to space between the mounted sides of
the interspinous process spacing device. In certain embodi-
ments, the ratchet bar further comprises a threaded track and
a nut riding thereon outside the proximal end of the first arm
for mechanically forcing the proximal ends of the arms
together.

The present invention further provides a surgical instru-
ment system for implanting an interspinous process spacing
device, comprising a first arm having a proximal end, an
elongated central portion and distal end, wherein the distal
end has an interspinous process spacing device engagement
element for posteriorly engaging a first attachment side of the
interspinous process spacing device having a spacer tray
extending inwardly therefrom. Such an embodiment also
comprises a second arm having a proximal end, an elongated
central portion and distal end, wherein the distal end has an
interspinous process spacing device engagement element for
posteriorly engaging a second attachment side of the inters-
pinous process spacing device having a spacer tray slot
therein for receiving the spacer tray. This embodiment can
further be used with a compressor tool for positioning the first
arm and the second arm in alignment for securing the inters-
pinous process spacing device onto spinal processes.
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In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
compressor tool has a proximal handle end a central portion
and a distal pair of opposing tangs moveable throughout a
range between an open position and a compression position.
In certain embodiments, the distal end of each arm comprises
compressor tool guide channels and compression point
indentations therein for receiving the compressor tool tangs.
The compression points permit delivery of substantially
equal amounts of pressure across each attachment side of the
plate, allowing less invasive surgical implantation with a
single compressor tool than would be required with multiple
compression points and multiple compression tools. In cer-
tain embodiments, the tangs have distal compressor tips
extending inwardly for engagement within the corresponding
guide channels and compression point indentations on the
arms, wherein the compression tool can rotate about an axis
defined by the compressor tips so as to provide a user with a
range of approach angles and approach from either side of the
implantation tool and compress the arms to secure the aligned
interspinous process spacing device onto spinal processes.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
proximal end of one arm further comprises a retaining latch
disposable on the distal end of the other arm to retain the arms
in position relative to each other and in alignment for securing
the interspinous process spacing device onto spinal pro-
cesses.

In certain embodiments of the surgical instrument system
for implanting an interspinous process spacing device, the
surgical instrument comprises means for mechanically actu-
ating the insertion instrument to close and open the first arm
and the second arm for tightening the second attachment side
relative to the first attachment side. In certain embodiments,
the means for mechanically actuating is a ratchet bar pivotally
mounted to the proximal end of the second arm and selec-
tively engageable to the proximal end of the first arm, wherein
the ratchet bar has a plurality of teeth on the proximal surface
thereof which engage a corresponding flange on the proximal
end of the first arm. In certain embodiments, the ratchet bar
has one or more indicators of predetermined length corre-
sponding to space between the mounted sides of the inters-
pinous process spacing device. In certain embodiments, the
ratchet bar further comprises a threaded track and a nut riding
thereon outside the proximal end of the first arm for mechani-
cally forcing the proximal ends of the arms together.

The present invention also provides a surgical instrument
for selecting an interspinous process spacing device. In cer-
tain embodiments, the selection instrument comprises a first
arm having a proximal end, an elongated central portion and
distal end, wherein the distal end has a first interspinous
process spacing measurement wing extending therefrom
comprising a first spinous process stop element and a perpen-
dicular wing template, and a second arm having a proximal
end, an elongated central portion and distal end, wherein the
distal end has a second interspinous process spacing measure-
ment wing extending therefrom comprising a second spinous
process stop element and a perpendicular wing template. In
certain embodiments of the surgical instrument, the first and
second arms are pivotally attached about an axis for position-
ing the first and second interspinous process spacing mea-
surement wings to measure space between adjacent spinal
processes. The instrument also allows for selection of an
adjacent base plate or link plate superior or inferior to the
existing implanted plate.

In certain embodiments of the surgical instrument, the
measurement device can further comprise first and second
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wing templates adapted to overlap respective first and second
adjacent spinal processes to determine space available on
each spinous process for engaging an interspinous process
implant. In certain embodiments, the instrument determines
the space available for implantation of either a base plate
device or an overlapping link plate device. In certain embodi-
ments, the instrument can be adapted such that the proximal
end of the first or second arm has a measuring element
attached thereto with indicia to register length to the proximal
end of the other arm, wherein said length corresponds to
space between adjacent spinal processes as measured by the
first and second spinous process stop elements. In certain
embodiments of the surgical instrument, drawing the proxi-
mal ends of the arms together separates the wings to measure
space between adjacent spinal processes. In one embodiment,
the first or second wing template, or both, comprises a fas-
tener template extending therefrom adapted to engage with a
slot on an attachment side of an interspinous process spacing
device previously implanted to determine space and orienta-
tion available for overlapping engagement of a link plate onto
a base plate.

Example embodiments of interspinous process spacing
devices are further described with reference to the FIGS.
1-12. Extending posteriorly from each vertebra are spinous
processes. Laminae connect the spinous processes to respec-
tive transverse processes. Facet joints between the processes
of adjacent vertebrae guide articulation of the vertebrae.
Interspinous process spacing devices as described herein may
be implanted between adjacent spinous processes of any of
the cervical, thoracic, and/or lumbar vertebrae.

As shown in FIG. 1 are three engaged interspinous process
spacing devices—a first base plate type interspinous process
spacing device 130, a second link plate type interspinous
process spacing device 132 overlapping the superior end of
the first interspinous process spacing device 130, and a third
link plate type interspinous process spacing device 134 over-
lapping the inferior end of the first interspinous process spac-
ing device 130. The first interspinous process spacing device
130 includes a first attachment side 140 and a second attach-
ment side 142, engaging either side of the adjacent spinous
processes. Similarly, the second and third interspinous pro-
cess spacing devices 132, 134 include a first attachment side
144 and a second attachment side 146. According to this
embodiment, the attachment sides 144, 146 of the second
interspinous process spacing device have an offset configu-
ration to permit overlap with the first interspinous process
spacing device 130. Thus, each of the first and second attach-
ment sides 144, 146 of the second and third interspinous
process spacing devices 132, 134 has a substantially flat end
148 and an offset end 149, with the offset being approxi-
mately the anticipated thickness of the first or second attach-
ment side 140, 142 of the first interspinous process spacing
device 130 (or a slight variation thereof), which is described
and illustrated in more detail with reference to FIGS. 2-4.

According to various embodiments, the size and dimension
of'the first and the second attachment sides 140, 142,144, 146
may vary according to the intended use of the interspinous
process spacing devices 130, 132 which may vary based at
least in part on the intended implant location on the spine, the
patient size, the treatment, and the like. For example, attach-
ment sides may vary in length and/or height to accommodate
the varying sizes of spinous processes. Moreover, as
described below with reference to FIGS. 5A-5C and 7A-7E,
attachment side geometry may be adapted for implanting at
specific locations of a spine that require different configura-
tions, such as at the LL5-S1 vertebrae.
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Similarly, spacer tray dimensions, as described below, may
also vary in size, such as to accommodate varying patient
and/or implant location anatomy. In one example, the spacer
tray may have a substantially smaller width than is illustrated
in FIG. 1, which may facilitate insertion through the liga-
ments existing between the spinous processes. Kits including
interspinous process spacing devices with a range of spacer
tray widths to select from are provided, such as shown in F1G.
6A-6B. In certain embodiments, the spacer tray widths can be
provided in increments ranging from less than or 8 mm, 10
mm, 12 mm, 14 mm, 16 mm, to 18 mm, or more, such as
shown in FIGS. 6 A-6B. Example spacer tray lengths can be
10 mm to 30 mm, or 23.4 mm. In another example, an inter-
spinous process spacing device may not include a spacer tray.
A spacer tray selection instrument is also provided and is
described in more detail below with reference to FIGS. 21A
and 21B.

In certain example embodiments, the width of the wings on
abase and link plate, such as shown in FIGS. 2-3 canbe 3 mm,
the width of the central portion of the first attachment side can
be 6 mm, and the width of the central portion of the second
attachment side can be 8.5 mm. An exemplary height for the
base plate and link plate attachment sides is 18 mm.

In certain example embodiments, the length of the wings
on either side of the spacer tray can be 10.5 mm for a first
interspinous process device base plate and 12.5 mm for a
second interspinous process device link plate. Therefore, for
an example device with a 8 mm spacer tray width, the total
plate length for a base plate would be 29 mm, and for a link
plate would be 31 mm.

Each of the interspinous process spacing devices 130, 132
may include a spacer tray 150 extending between attachment
sides 140, 142 and 144, 146, respectively. The spacer tray 150
is configured with surfaces to abut the spinous processes to
maintain the spaced apart relationship of the spinous pro-
cesses. According to various embodiments, as illustrated in
FIGS. 1-12, the spacer tray 150 may have a substantially open
configuration that is accessible from the posterior direction,
which serves to maximize the surface area for bone growth
promoting substances. Access from the posterior direction
allows the surgeon to insert the bone growth promoting sub-
stance (or any other material to facilitate bone in-growth,
structural support, and/or healing) after implanting the inter-
spinous process spacing devices. Otherwise, without poste-
rior access, the bone growth promoting substance must be
inserted prior to implantation, which likely will not result in
the most effective placement and/or quantity of bone growth
promoting substance. In contrast to conventional interspinous
spacers, which typically have a circular cross-section and
occupy a substantial area between adjacent spinous pro-
cesses, the spacer tray 150 described herein has a reduced
cross-sectional profile and a tapered width on the leading
front edge, which eases insertion between the ligaments occu-
pying the space between adjacent spinous processes. The
conventional devices often require significant retraction and/
or cutting of the ligaments to implant a device because the
larger, circular cross-section of the components existing
between the sides cannot easily be inserted between the liga-
ments, increasing the difficulty, risk, and healing time of the
implant procedure.

Accordingly, the spacer tray 150 described herein can be
inserted between the ligaments without cutting due to its
reduced, tapered, or flattened profile compared to the larger,
circular cross-sections of other devices. However, in other
embodiments, the spacer tray 150 may be configured in a
variety of shapes and sizes to accommodate anatomical varia-
tion among patients and intended treatment and space correc-
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tion, and to accommodate the positioning of a securing
mechanism, as further described below. The spacer tray 150
may further optionally include apertures through the spacer
tray 150, which act to facilitate bone and tissue in-growth by
maximizing the available surface area from the adjacent
spinous processes and cause further fusion thereof. These and
other features and variations thereof are discussed in more
detail with reference to the following FIGS. 2-12.

Moreover, according to another embodiment, the spacer
tray 150 may have a minimized width to increase the ease of
insertion and to occupy less space between adjacent spinous
processes. In fact, in one embodiment a spacer tray may not
be included at all, and alignment, connection, and stability
between the two attachment sides 140, 142 may be accom-
plished by way of the securing means, such as those described
with reference to FIGS. 8 and 10. In this embodiment, the
securing means may further serve to absorb impact from, and
to limit movement of, one or more of the adjacent spinous
processes, which otherwise would be achieved by a spacer
tray.

FIGS. 2-7 show details of interspinous process spacing
devices according to one embodiment, such as the first inter-
spinous process spacing device 130 (as illustrated in FIG. 1).
FIGS. 6-9 show example spacer tray 150 configurations,
according to various example embodiments. The first attach-
ment side 140 includes a spacer tray 150 extending in a
substantially perpendicular direction from the first attach-
ment side 140. The spacer tray 150 shown is configured to
have a substantially arcuate cross-sectional shape, permitting
access to the tray after implanting the interspinous process
spacing device 130. However, the spacer tray may have any
cross-sectional shape, such as, but not limited to, flat, angled,
a partial square, a partial hexagon, a partial octagon, a
T-shape, a cross shape, and the like, such as, but not limited to,
those illustrated by example in FIGS. 1-12. The dimensions
of the spacer tray 150 can depend upon the desired level of
movement and/or size of the desired space to be retained
between the two adjacent spinous processes. The spacer tray
150 may